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Outline-Trenches to Benches
• Importance/Relevance Diagnostic Error 

• Conceptual models – Dx as a System

– Venn diagram – what is a diagnosis error 

• Role of lab in diagnostic error

– Prominence

– Rethinking PreAnalytic/Analytic/PostAnalytic Model

• Ways forward

– Indications-based ordering 

– PROMISES, Pitfalls, PRIDE Projects

– Health IT; Linking Lab and Drug data  

– Forging a culture of diagnostic safety 



Massachusetts Residents involved in a medical error situation



Most common types of medical error experienced by Massachusetts residents



21% Experienced medical error
IHI/NPSF  

2017 Survey  
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Genius diagnosticians make great stories, 

but they don't make great health care.   

The idea is to make accuracy reliable, 

not heroic

Don Berwick 

Boston Globe 7/14/2002



What is a Diagnosis Error?

Modified from 

Schiff  Advances in Patient Safety AHRQ 2005,

Schiff & Leape Acad Med 2012



BMJ  

Quality 

and  

Safety  
2013



Health Care Reform



What went wrong:  DEER Taxonomy Localization



Pre-analytical errors: 

their impact and how 

to minimize them

Kaushik & Green  

2014  (#1)  



Pre-analytical errors: 
their impact and how to 

minimize them

Kaushik & Green  2014 
(#2) 



Upstream
Decision Support/Reliability/Appropriateness  

• Selection (which test)
– Indications (why)

• Appropriateness 
• Sequencing  

Prior testing 
• Strategic considerations
• Thresholds 
• Specimen 

collection/technique
• Timing collection
• Patient Preparation

• Transport
• Competing 

contraindicating factors 
• Pt History

– Accurately 
Collected/Communicate

• Patient preferences
• Alternatives
• Marginal Benefit 
• Patient 

explanation/education
• Financial considerations
• Test Restrictions 



Medication / Diagnosis Associations

© 2015 Epic Systems Corporation. Used with permission.



Documenting Indications 1

© 2015 Epic Systems Corporation. Used with permission.



Documenting Indications 2

© 2015 Epic Systems Corporation. Used with permission.



New England Journal Medicine. 2016 Jul 28

https://www.ncbi.nlm.nih.gov/pubmed/27464201


American 
Journal of 

Health-System 
Pharmacy 

(AJHP)
April 2018



prescription cart 1



Prescription cart 2



Prescription cart 3



Prescription cart 4



Prescription cart 5



Prescription cart 6 



Prescription cart 7



Prescription cart 8



Diagnosis verses the number of computer clicks



Upstream
Decision Support/Reliability/Appropriateness 

• Selection (which test)
– Indications (why)

• Appropriateness 
• Sequencing  

Prior testing 
• Strategic considerations
• Thresholds 
• Specimen 

collection/technique
• Timing collection
• Patient Preparation

• Transport
• Competing 

contraindicating factors 
• Pt History

– Accurately 
Collected/Communicate

• Patient preferences
• Alternatives
• Marginal Benefit 
• Patient 

explanation/education
• Financial considerations
• Test Restrictions 



Downstream 1
• Communicating result
• Reliable handoff to right person(s)

– Not just hot potato



Hot Potato



Downstream 2

• Communicating result
• Reliable handoff to 

right person(s)
– Not just hot potato  
– Timing, method 
– Interruptive vs. 

asynchronous 
• Acknowledgement 
• Action 
• Documentation
• Communication w/ 

patient; comments 
• Tracking/closing loop

• Interpreting 
Understanding

• Bayesian weighing 
• Repeat Testing: for f/up, 
• Repeating: inadequate 

prep
• 0pen notes
• Degree confidence
• When to question; get 

2nd lab, other opinion



Open Notes



Open Notes 2

https://www.opennotes.org/

https://www.opennotes.org/


Open Notes 3



Short Circuit



Recognizing/Addressing Quality Barriers 
• Lack of evidence

• Lack of knowledge (of evidence)  

• Conflicting information/recommendations

• Poorly designed clinical decision support

– Nuisance/false +, workflow/efficiency, feedback/learning 

• Not (well) linked to patient-specific factors 

• Unclear how to best account for patient factors

• Fumbled handoffs 

• Rework /waste/manual nonautomated efforts

• Confusion; complexity

• Duplicated efforts 



Need for closed-loop 

• Fundamental engineering principle 

– Feedback information to 

recalibrate system

• Feedback from downstream 

clinician to upstream radiologist to 

gauge own efficacy and positively 

ensure acknowledgment of receipt 

and action

• Diagnosis in general open loop



Schiff et al 

Medical Care 

2017 



Are Test Results Reliably 
Acknowledged and Acted on?



Schiff et al
abnormal test results reviewed



Mock-Up of monthly automated abnormal primary care tracking report
generated from laboratory / vendor



Mock-Up of monthly automated abnormal primary care tracking report
generated from laboratory / vendor  2



What is a Diagnostic Pitfall?

Clinical situations where 
patterns of, or vulnerabilities 
to errors leading to missed, 
delayed or wrong diagnosis



Diagnostic Error Evaluation and Research (DEER) Taxonomy



Reliable Diagnosis Challenges (RDC) Taxonomy



Results – DEER Taxonomy Errors (n = 1208)

Schiff et al –Diagnostic Pitfalls   Unpublished data 2018



Results - RDC Taxonomy Issues (n = 1041)



GENERIC TYPES of PITFALLS
• Disease A repeatedly mistaken for Disease B 

• Bipolar disease mistaken for depression 

• Failure to appreciate test/exam limitations

• Pt w/ breast lump and negative mammogram and/or ultrasound

• Atypical presentation 

• Addison’s disease presenting with cognitive difficulties

• Presuming chronic disease accounts for new 

symptoms 

• Lung cancer: failure to pursue new/unresolving pulmonary sx in 

patient with pre-existing COPD

• Overlooking drug, other environmental cause 

• Pancreatitis from drug; carbon monoxide toxicity fail to consider

• Failure to monitor evolving symptom 

• Normal imagining shortly after head injury, but chronic subdural 

hematoma later develops 



Diagnostic Pitfalls Project (Top 10 Diagnoses) 



Linking & Leveraging Lab and Pharmacy Data to Improve Care



Physicians' Desk Reference



PDR Labeled Lab-Pharmacy Warnings



Drug-Lab Interactions in PDR 
FDA Legally Mandated Labeling  

• 40 most commonly prescribed drugs 268 critical 
test & drug pairs

• 37 newest drugs on market 
242 critical test & drug pairs 

• Average 6.6 drug-lab warning / drug

Schiff et al Arch Intern Med 2003



Adverse Drug Event



• Recent community hospital ADE study 
• ADE rate -15/100 admissions 
• 49% serious  
•  11% life-threatening
• 75% preventable

Hug. Adverse Drug Event Rates in Community Hospitals JGIM 2010



Adverse Diagnostic Errors
(ADE)



Culture of 
Diagnosis Safety 



JGIM 
7/18



Culture of Diagnostic Safety & Improvement 1

1. Driving out fear so no one afraid to ask questions, 
question a diagnosis,  share when things go wrong
– Dealing w/ adverse events replacing blame & fear, w/ learning & improvement

2. Organization-wide commitment to improving 
diagnosis, learning from diagnosis delays, diagnostic 
process errors
– Leadership/organizational recognition that misdiagnosis is the 

#1 top cause of patient-reported errors 

– Aggressive reporting, appreciative investigation, of adverse events 

– Relentless curiosity/worry/conferencing: what is wrong with patient; what 
might be missing,  what can go wrong in system?

– Obsession w/ details of dx process: what can go wrong, limitations of tests

Schiff JGIM 2018 



Culture of Diagnostic Safety & Improvement 2

3. Recognition uncertainty inherent in diagnoses, tests, illness 
presentation and evolution; anticipation of common 
pitfalls
– Situational awareness local, disease specific, literature reported 

vulnerabilities/pitfalls. 

– Reliable, proactive, follow-up safety nets & feedback systems to detect and protect 

– Conservative approaches to testing, imaging 
• Enabled by shared decision-making and reliable follow-up 

4. Respect human limitations, need for cognitive, process 
support
– Decreased reliance on human memory, minimizing negative effects of stress, 

fatigue, fear,  recognizing limited ability to truly  multitask. 

– Redesign EMRs & communication systems to support cognition, collaborative 
diagnosis, and follow-up 

5. Enhanced role for patient in co-producing diagnosis
– Working collaboratively to formulate history, diagnosis, monitor course, 

raise and research questions



Society to improve diagnosis in medicine



Supplemental 

Slides 



Ann 

Intern 

Med

10/3/18 



Diagnostic Situational Awareness Model



BMJ Quality and Safety



El-Kareh

Schiff

BMJ QS 2013



Suboptimization
How to recognize and avoid 

• Suboptimization refers to the process of 
optimizing one element of the system at the 
expense of the other parts of the system and 
the larger whole. 
– Every lab perfecting own ordering, reporting system

– Every unit in hospital its own system 

– Ditto every practice and doctor   

• Workarounds as both symptoms of and 
contributor to problems 
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Tampering

• Reflex actions in response to errors 

• Need to understanding/diagnose difference 
between special cause vs. common cause 
variation

• Responding to special cause as if it was common 
cause analogous to availability bias – where fail to 
weigh true incidence, instead overweigh more 
vividly recalled event. 
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Workarounds
• Most diagnostic processes developed in an ad 

hoc fashion over time; filled with workarounds 
and unnecessary steps and opportunities for 
error.

• Workaround=bypass problems

– Often creative, innovative, successful

– But temporary, suboptimal to fixing problem

– Can mask embedded problems, inhibit solving

– Worse yet, may introduce new problems  
74



Redundancy 
• Duplication of critical components of a system with 

the intention of increasing reliability of the system, 
usually in the case of a backup or fail-safe, or 
parallel systems

• However to extent redundancy increases 
complexity, dilutes responsibility and even 
encourages risk taking, should be questioned as 
safety strategy. 

• Redundant systems can be costly, using valuable 
resources that could be freed for more reliable, 
productive system.
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Role for Patient 
In Minimizing and Preventing Diagnosis Error and Delay

• Push for timely access 

• Reliable follow-up, continuity 

• Keen observer, reporter sx

• Proactive on test results

• Sharing hunches 

• Curiously reading on own

• Meticulously adhering w/ 
empiric trial regimens

• Active as co-investigator 

• Co-grappling with Uncertainty

• Being patient: time & tests

• Recruiting family for support 

• Respecting limits on staff time, 
society resources

• Agreeing to disagree

• Help in building, maintaining 
trust and communication

• Getting involved with patient 
organizations

Key question is: 

What will it take at the provider and institutional end 

to support these roles and help them flourish? 


